Isolation of pyrophosphohistidine from pyrophosphorylated pyruvate, phosphate dikinase.
The pyrophosphoryl form of pyruvate, phosphate dikinase was prepared by incubation with adenosine 5'-[gamma-32P]triphosphate and isolated by gel chromatography. Previously a phosphorylated moiety had been isolated from the enzyme and was shown to be bound through a phosphoramidate linkage to the 3' nitrogen of a histidine residue [Spronk, A. M., Yoshida, H., & Wood, H. G. (1976) Proc. Natl. Acad. Sci. U.S.A. 73, 4415]. This histidine residue has been considered to be the pyrophosphoryl and phosphoryl carrier between the three subsites of this enzyme. Previous attempts to isolate the putative [32P]pyrophosphohistidine have been unsuccessful due to the lability of the [32P]pyrophosphoryl-enzyme. By stabilization of the [32P]pyrophosphoryl-enzyme with diazomethane, it has been possible to isolate a [32P]-pyrophosphohistidine from the hydrolysates. To our knowledge this work constitutes the first direct demonstration of a pyrophosphorylated histidyl residue in an enzyme.